Over the past couple of years it seems that mention of neuroimaging, be it in formal talks or informal discussions, leads many scientists to shake their heads and mutter disparagingly. The dominant method, functional magnetic resonance imaging (fMRI), often receives particular disdain for offering nothing more than fancy colour pictures of the brain. The typical refrain can be paraphrased as 'who cares which bits of the brain light up during your semantic priming task (or social attention task, or error detection task)?' And to some degree, this is an understandable complaint. Indeed, if that is all fMRI offers, is it really useful knowledge? Does it deserve the financial investment and research time that have been spent on it? Fundamentally, one has to ask whether knowing just 'where it is in the brain' is actually worth knowing.
As a psychologist who uses neuroimaging methods, I would have sympathy with this critique -if it were true. However, I am writing this article, and continue to do neuroimaging, because I believe that the typical critique is often based on a lack of awareness of the current state (and continuing development) of the field. It would be more than fair to ridicule and resent neuroimaging if it did answer questions only about 'where' activity occurs in the brain. But the best neuroimaging studies always aim to go beyond just asking 'where', and try to answer questions about 'what' the activity reflects -why the activity is occurring. The purpose of this article is to highlight several recent studies that have attempted to answer 'what' questions by using an approach to neuroimaging that the disparaging critic is usually surprised to hear about, and which does not assume that answering 'where' is synonymous with answering 'what'.
Neuroimaging is for parsing, not just mapping, the brain A significant recent development in fMRI has been the introduction of 'mixed designs', which allow researchers to distinguish between state-related and item-related processing [1] [2] [3] . Mixed designs are a good example of how developments in the design and analysis of fMRI experiments can open up new avenues of investigation, allowing a principled distinction to be drawn between different classes of cognitive operation. Specifically, mixed designs dissociate brain regions according to the broad functional role that each region plays (not only identifying where is active) by separating brain regions based on the timecourse of their activity. The logic of mixed designs is illustrated in Figure 1 : the basic idea is that fMRI can be used to 'parse' rather than simply 'map' the brain. In linguistics, 'parsing' refers to the assignment of constituent structure to a sentence. Without adequate organization, a sentence is potentially ambiguous or even meaningless. An analogous task is required if neuroimaging is to provide psychologically meaningful data: experimental design and analysis must be used to parse brain activity into its constituent parts.
Although neuroimaging data can undoubtedly be parsed in many different ways, in the case of mixed designs the essential idea is to examine the temporal profile of activity within each region of the brain. Examining the time-course of activity allows separation of transient (rapid or tonic) and sustained (slow or phasic) signal changes. From a psychological perspective these two patterns of signal change would be expected to reflect functional differences in what kind of role a region plays in supporting behaviour. Specifically, the distinction between transient and sustained signal changes maps onto a functional distinction between item (trial)-related and state (task)-related processing, and provides one clear way of characterizing brain regions in functional terms -using the temporal profile of activity within each brain region to begin to outline what kind of processing the regions are doing. This is not, of course, a panacea for answering all of the 'what' questions instantly. It does, however, allow a greater range of psychological theories to be tested, and suggests that state-related processing needs to be accounted for by these theories.
The difference between paradigm designs, and the different signals they measure, is illustrated in Figure 1 . As the figure shows, 'blocked' methods (where all stimuli are presented in a block) measure all activity during a task period, averaging together (confounding) transient and
